In East Texas pine plantations, fusiform rust incidence increases with age, and rust incidence in slash pine tends to increase faster than that in loblolly pine (Arabatzis et al. 1991) . Transition of uninfected slash pine trees to an infected status increased with age, whereas an opposite trend is true for loblolly pine trees. Rust-infected East Texas slash pine trees tend to die at earlier ages than rust-infected East Texas loblolly pine trees, as Sluder (1977) also found in Georgia.
The problem of rust in these plantations creates a need to investigate how tree survival will be affected.
For planted loblolly and slash pines in the southern United After a period of time in a pine plantation, the number of infected trees will have decreased due to mortality but will have gained by the number of uninfected trees that became infected during this time: The number of uninfected trees will have decreased due to mortality and to becoming infected. 2. The infected part may increase due to uninfected trees becoming infected.
3. However, the model as a whole is nonincreasing.
4. As plantation age becomes sufficiently large, the surviving number of trees per acre converges to zero.
5 The same survival estimate is found regardless of the number of periods projected, which is path invariance. 
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Survival Prediction Equations Loblolly
The 324 loblolly observations from the model development subplots were used to fit Equation (2) 
Analyses of the asymptotic standard errors for the regression coefficients indicated that all three estimates were significantly different from zero (P < 0.01). For the data set used to develop the survival model, the differences between predicted and observed values were analyzed (Table 3 ). In addition, the data from the evaluation subplots were utilized to compare the predicted and observed values (Table 3 ). All mean differences were nonsignificant, plus plottings of differences over plantation age suggested no biases. Examination of the ETPPRP data indicated that loblolly survival appears to decrease with increasing site index Following procedures described by Adams (1989) , the 324 observations from the loblolly model development subplots were re-analyzed after including site index. The survival model to predict surviving trees per acre at different levels of productivity is: 
Nu2 = Nule(-O.OOO16137(S)(A2-AO)
Ni2 = (Nil -O. 12177Nul) (4) e (-O.OOO595 53( S)( A2 -A• )) + O. 12177Nul e(-ø'øøø16137(s)(A2-A• ))
Assessment of the asymptotic standard errors for regresston coefficients indicated that all three estimates were sigmficantly different from zero (P _< 0.01). Both the development and evaluation data sets were utilized to compare the differences between predicted and observed surviving number of trees per acre (Table 3) 
The asymptotic standard errors for regression coefficients indicated that all three estimates were significantly different from zero (P < 0.01). Residual analyses indicated no adverse results (Table 3) All regression coefficients were significantly different from zero (P _< 0.01). Overall mean differences are depicted in Table 3 . Plottings of differences inferred no detrimental trends.
Illustrations and Applications
For each of three following examples, the data ranges match the observed data ranges with one exception. In the examples, age varies from 5 to 30 yr, and 30 yr exceeds the observed maximum value by 6 and 8 yr for loblolly and slash pine, respectively. Since a rotation age of 30 yr is reasonable for East Texas, an extrapolation to that point was not considered too extreme and should provide an useful indication of trees per acre at that point in time.
Selecting a Species to Plant
On a site in East Texas, assume a forester has the option to plant either loblolly or slash pine trees. For either species, he presupposes that 5 yr after planting there will be 500 trees surviving. Of those 500 trees, 40% are expected to have a fusiform rust stem gall, and 60% are expected to be clear of stem galls. What are the predicted future number of infected, uninfected, and total number of trees per acre between ages 5 and 30? The answer may provide assistance on deciding which species to plant.
The predicted number of trees between 5 and 30 yr were calculated using survival models (3) and (5) for loblolly and slash pine, respectively, and are depicted in •n F•gure 3 are the beg•nmng values to compare the d•fferences in expected survival trends as influenced by site index during a 25 yr period. Survival models (4) and (6) were utilized for loblolly and slash, respectively, for estimating future number of trees per acre. For each of the four groups (Figure 3 ), it appears that the survival trends on the more productive sites are lower than the survival trends for less productive sites. At age 25, for the uninfected component of loblolly pine plantations, an increase of 40 ft in site productivity results in a reduction of about 44 trees/ac. For the infected portion of a loblolly pine plantation on site index 90 land, about 4 fewer trees are expected to survive at 25 yr than in a plantation on site index 50 land. In a similar manner, reduced survival with increasing site productivity is also expected with slash pine plantations
•n East Texas with the differences expected to be 48 trees less for uninfected slash pine trees and a 32 tree reduction for •nfected slash pines.
Conclusions
In this study, a model that reflects the survival patterns of rust-infected loblolly and slash pine plantations in East Texas was constructed. A specific advantage of the model is that it allows for an uninfected tree to either remain disease-free, become infected, or die. In contrast, an infected tree can either remain infected or die. Predicting variables are age and number of uninfected and infected trees at the beginning of a designated projection period plus age at end of the period. Site index value is also an useful predictor.
Between the two species, predicted loblolly pine survival trends were greater than slash pine. A loblolly pine is less likely to die than a slash pine tree. On a percentage basis relative to total number of trees per acre, it appears that over time, the number of uninfected loblolly pines is expected to
•ncrease, while number of infected trees decreases. In contrast, the number of uninfected and infected slash pine trees tends to approach an equal value. Survival trends in East Texas pine plantations do appear to be influenced by site productivity. With the inclusion of site index as a predictor, the model indicates that survival decreases with increasing productivity, and the pattern was similar for both species. It is anticipated that these survival curves may be useful for plantation management decision-making such as: ß Deciding which species to plant in East Texas--loblolly or slash.
ß Provtd•ng rehable estimates of future trees per acre for determining future yields. ß Selecting an optimum rotation age. ß Merchandising the planted pines by product.
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